Calcium reveals different mechanisms of guanylate cyclase activation by atrial natriuretic factor and ATP in rat lung membranes.
CaCl2 inhibited ATP-stimulated guanylate cyclase activity, but had little effect on basal and atrial natriuretic factor-stimulated guanylate cyclase activity in rat lung membranes. LaCl3 had similar effects as CaCl2 on basal and stimulated guanylate cyclase activity. LiCl and other monovalent salts inhibited ATP-stimulated guanylate cyclase activity more than basal enzyme activity. However, atrial natriuretic factor somehow stabilized the enzyme against the inhibitory effect of LiCl. These results suggest that ATP and atrial natriuretic factor activate the enzyme through different mechanisms. Since the effect of calcium on guanylate cyclase activity is different from that of monovalent salts and can be mimicked by lanthanum, it may be mediated by a specific calcium binding site or binding protein.